Objective To describe the relationship between digital media exposure (DME) and parental perception of childhood flourishing, or overall positive well-being. It is hypothesized that there is an inverse association between parentreported measures of childhood flourishing and increasing daily DME.
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In 1999, the American Academy of Pediatrics (AAP) and Bright Futures Guidelines made their first set of recommendations discouraging television (TV) use for children <2 years of age and limiting viewing time to <2 hours daily for children over age 2. 13 In the wake of newer studies examining the positive and negative effects of DME, the AAP released an updated policy statement in 2016, including recommendations to discourage DME for children <18 months, allow selective exposure for children 18-24 months, and <1 hour of daily exposure for children 2-5 years.
14 For school-aged children, the use of digital media while doing homework is discouraged, creation of daily "media-free" time is recommended, and parents are encouraged to set time and content limits and to create personalized media plans with their children. 1 Although numerous studies have evaluated the relationship between DME and health outcomes, as well as specific markers of academic performance, [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [15] [16] [17] [18] an area in need of further exploration is the relationship between DME and childhood flourishing. Existing conceptualizations of "flourishing" have been borne from childhood psychology and neurodevelopmental studies, among others. These conceptualizations include components of social and emotional well-being, psychological regulation, sense of purpose, diligence, initiative, and indicators of academic performance, including homework and task completion, and showing interest in learning new things. [19] [20] [21] [22] Although publications evaluating childhood flourishing have not used a universal set of constructs, flourishing has been categorized into indicators of physical health as well as cognitive, psychological, emotional,
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American Academy of Pediatrics DME Digital media exposure NSCH National Survey of Children's Health and social development and behavior. Also, flourishing has been evaluated in the context of developmental stages, generally broken down into 6-year increments (0-5, 6-11, and 12-17 years of age). 22 Despite academic interest in childhood flourishing, to date there are no studies known to the authors specifically addressing its relationship with DME. As such, the objective of this study was to evaluate the relationship between weekday DME and childhood flourishing. It is hypothesized that there is an inverse association between measures of flourishing and increasing daily DME.
Methods
For this study, data from the 2011-2012 National Survey of Children's Health (NSCH) were used. This is a cross-sectional telephone survey conducted over 16 months (February 2011-June 2012) by the National Center of Health Statistics at the Centers for Disease Control and Prevention under the sponsorship of the federal Maternal and Child Health Bureau, and is designed to obtain a nationally representative sample of noninstitutionalized children. 21 Households were sampled by random digit dialing of cellular and landline telephone numbers. A parent or guardian was asked to respond to questions related to the physical and emotional health of 1 randomly chosen child between the ages of 0 and 17 years in the household. A total of 95 677 surveys were completed and results were weighted to reflect the demographic makeup of noninstitutionalized children ages 0-17 in each state. Interviews were conducted in English and Spanish. 21 Details can be found at http://www.childhealthdata.org/learn/NSCH. This study was considered exempt from institutional review board approval because it uses a de-identified, publicly available dataset and is not considered human subjects research.
Exposures and Covariates
The main exposure in this study was defined as total combined DME time in an average weekday for children aged 6-17 years. Children aged 0-5 years were excluded to focus on the relationship between daily DME and flourishing in schoolaged children. DME was assessed by 2 questions in the NSCH survey. The first was: "On an average weekday, about how much time does [the child] usually spend in front of a TV watching TV programs, videos, digital versatile discs (DVDs), or playing videogames?" Respondents were advised to not include time spent watching TV programs, videos, or DVDs at school. The second was: "On an average weekday, about how much time does [the child] spend with computers, cell phones, handheld video games, and other electronic devices, doing things other than schoolwork?" Responses to both questions were expressed as continuous variables reported in total number of minutes or hours per weekday for all media outlets, ranging from 0 to 24 hours/day. A total DME continuous variable was generated by combining the number of hours reported in these 2 questions similar to a combined total media time variable previously described by Russ et al. 5 The continuous DME variable was converted to a categorical variable with a reference category of 0 to <2 hours/day based on the original AAP recommendations for media exposure, 13 and subsequent categories of 2 to <4, 4 to <6, and ≥6 hours/day to assess dose impact.
Primary outcomes were demonstration of 5 childhood flourishing markers. For children aged 6-17 years, respondents were asked how often: [During the past month] "he/she does all required homework," "he/she cares about doing well in school," "he/she finishes the tasks he/she starts and follows through with what he/she says he'll/she'll do," "he/she stays calm and in control when faced with a challenge," and "he/she shows interest and curiosity in learning new things." Consistent with the Child Trends previous publications using the NSCH data 20 the 5 NSCH response categories were combined into sometimes/rarely/never and usually/always.
A total of 64 464 surveys met inclusion criteria based on age and valid responses to the exposure and outcome variables, constituting 98.1% of the eligible population. Responses were characterized as "missing" observations if respondents refused to answer or replied "don't know" to relevant questions. Missing values for all variables were <5%, with the exception of poverty level and maternal education level, which had <10% of values with missing/invalid responses. For these 2 variables, a "missing/ invalid" category was generated and included in the analysis.
Prior studies have identified a number of covariates and potential confounders that are related to media use (age, sex, race, socioeconomic status, parental education, and parental limits to media use). 5, 21, 22 As such, data were analyzed based on child age, sex, race, primary language spoken at home, poverty level, and mother's highest education level.
For age, 3 categories of 6-9 years, 10-13 years, and 14-17 years were generated to represent the elementary school, middle school, and high school age groups, respectively. Race was reported as "white only,""black only," and "other" by the NSCH; respondents were instructed to answer "whatever you consider yourself to be" and did not further define these categories. 19 The primary language spoken at home was reported as "English" and "non-English." The poverty level of the respondent's family was based on the Department of Health and Human Services' poverty guidelines using the respondent's report of household size and income. The 8 separate poverty level categories reported by the NSCH were reoperationalized into ≤200% of the poverty level, 201-400% of the poverty level, and >400% of the poverty level. Maternal education level was reported as high school graduate or less or education beyond high school graduate. Additional categorical variables for bivariate analyses were generated for the following: household limits to the amount of time the child spends watching TV, playing on the computer, or using electronic devices, the type of school attended, family structure, parental monitoring of media content, and access to devices in the bedroom (Table I) .
Statistical Analyses
Analysis was performed using STATA 14.0 (StataCorp LP, College Station, Texas). Sampling weights were applied as recommended by the data source and accounted for complex survey design to adjust for nonresponse, noncoverage, and possible imbalance in the selected sample. Bivariate analysis was Volume 197 • June 2018 performed to establish associations between the main exposure of combined DME time and the 5 flourishing outcomes of interest, as well as between DME and each of the covariates. Logistic regression was performed to generate unadjusted ORs for each outcome. A multivariable adjusted model was generated using covariates identified in previous relevant literature, including age, sex, race, primary language spoken at home, poverty level, and maternal education level. Parental limits to DME time was not included in the model because it was felt that this variable is part of the causal pathway. Because the initial unadjusted model demonstrated statistically significant trends, subgroup analyses were performed and aORs were obtained to assess if the association between DME and flourishing varied by age group, sex, and poverty level.
The aORs for poverty level were calculated including the missing/invalid responses as a category in the analyses. To test if the missing/invalid responses impacted the outcome ORs, the adjusted analysis was calculated a second time with a poverty level variable that did not include missing/invalid observations. The aORs with and without the missing observations were essentially unchanged. Therefore, the observations with missing/invalid responses were left in the final adjusted model.
Results
Only 30.6% of children were reported to have a combined daily DME of 0 to <2 hours/day. For others, 35.7% had 2 to <4 hours, Values are weighted percents. *Total weekday DME is a combined variable of a child's reported time spent "in front of a TV watching TV programs, videos, digital versatile discs (DVDs), or playing video games," and "with computers, cell phones, handheld video games, and other electronic devices," for purposes other than school work. †Percentages may not equal 100% owing to rounding. ‡P < .001. §n = 63 721; Overall, 46 363 children lived in a 2-parent home. ¶Single mother previously married or living separately from significant other. **n = 64 382; Overall, 60 248 children had parental monitoring of content. † †n = 64 446; Overall, 35 999 children had devices in the bedroom.
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Volume 197 17.3% had 4 to <6 hours, and 16.5% had ≥6 hours/day of DME (Table I) .
Overall, approximately 97% of children were enrolled in public or private school (the majority in public school), 73% of children lived in a 2-parent home, 94% of children's parents monitored the media content watched, 82% of children's parents set limits on media use, and 56% had access to devices in the bedroom (Table I) . Notably, among children with <2 hours of DME, only 38% had access to media devices in their bedroom compared with 73% in the ≥6-hour exposure group. Additional demographic details are presented in Table I .
For the 5 domains of childhood flourishing, parents/ caregivers reported that, overall, 87.6% of children usually/ always complete their homework, 86.5% usually/always care about doing well in school, 66.5% usually/always finish tasks that they start, 67.5% usually/always stay calm when faced with challenges, and 86.4% usually/always show interest and curiosity in learning new things.
Table II presents the breakdown of flourishing markers based on daily DME. Children with the lowest average daily DME were reported to have higher odds of demonstrating all 5 flourishing makers than their counterparts with higher daily DME averages. As the number of daily DME hours increased, an incremental decrease in the proportion of children that usually/ always demonstrate each of the individual markers was observed. Further elucidating this association, ORs in adjusted model demonstrated a dose-dependent relationship between hours of daily DME and the flourishing outcome measures (Figure and Table III; Table III available at www.jpeds.com). For example, in the adjusted model, children who had 2 to <4 hours of DME per weekday not related to schoolwork had a 22% lower odds of always/usually finishing their homework, as compared with children who had <2 hours (aOR, 0.78; 95% CI, 0.66-0.93). Those with 4 to <6 hours/day had a 46% lower odds (aOR, 0.54; 95% CI, 0.45-0.65) and those with ≥6 hours/day had a 57% lower odds (aOR, 0.43; 95% CI, 0.35-0.51) of demonstrating this marker as compared with children with <2 hours (test for trend P < .001). There was a similar decrease in odds seen with each of the remaining 4 flourishing markers (test for trend P < .001 for each marker; Table III) .
These dose-dependent trends held true among all subgroups analyzed regardless of a child's age, sex, or poverty level (Table IV ; available at www.jpeds.com). When stratifying each flourishing marker by age group (6-9, 10-13, and 14-17 years), the adjusted odds of usually/always demonstrating each marker still followed the same incremental decrease (controlling for sex, race, primary language at home, poverty, and maternal education; test for trend P < .001) for all markers except for completing homework (ages 6-9), caring about school (ages 6-9 and 14-17), finishing tasks (ages 6-9), and staying calm when challenged (ages 6-9 and 10-13), where the aOR P < .015.
Independent of media exposure time, female sex seems to be a protective factor for all 5 flourishing markers, with adjusted odds of 2.07 (95% CI, 1.85-2.31), 2.65 (95% CI, 2.34-2.96), 1.41 (95% CI, 1.27-1.58), 1.25 (95% CI, 1.16-1.36), and 1.41 (95% CI, 1.31-1.53), for usually/always completing homework, caring about school, showing an interest in learning, staying calm when faced with challenges, and finishing tasks that are started, respectively as compared with males. When subanalyses were done by sex and controlled for age, race, primary language at home, poverty, and maternal education, the DME dose-dependent trends again held true for both males and females (test for trend P < .001). Finally, a subanalysis of flourishing markers based on DME time and stratified by poverty level was also done, controlling for age, sex, race, primary language, and maternal education. The linear test for trend for each of the 5 flourishing markers remained statistically significant (P < .001) when stratified by poverty level.
Discussion
The present study, using a large nationally representative dataset, adds to the literature by demonstrating an inverse dosedependent relationship between the total hours of DME and multiple childhood flourishing markers. The size and diversity of the study population is a strength of this study, setting it apart from previous media-related studies with smaller study populations.
4-7,15-18,23-25
The 2016 AAP policy statement recommends setting limits on DME and encourages parents/caregivers to generate individualized digital media plans for their children. This study's findings re-emphasize the need for anticipatory guidance by healthcare providers by showing that more than two-thirds of school-aged children in this study have >2 hours of total DME per day. Furthermore, more than one-half of this study population have access to devices in the bedroom and one-third of all children who have ≥6 hours of daily DME have no parental limits set for DME. Pediatricians may use these new data as a framework for providing tailored recommendations and guidance not only to parents, but also to the children themselves.
The inverse relationship between increasing daily DME time and all measured markers of flourishing remained significant after controlling for multiple covariates, as well as across subgroup analyses, stratifying by age, sex, and poverty level. 
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The results of this study suggest that there may be an additive effect of all of the time spent with digital media each day and its impact on childhood flourishing. With this in mind, parents and caregivers should be instructed to account for the periods of time spent with each device throughout the day when developing the media plans for their children.
Previous studies have attempted to understand the relationship between media use and academic performance, one measure of childhood flourishing. It has been hypothesized that time spent using media devices takes away from time that would otherwise be spent on homework, studying, reading for pleasure, and engaging in other academically rich behaviors. 17, 18, 23 Anderson et al coined this the "displacement hypothesis."
18 A 2006 population-based, cross-sectional survey of middle school students found that the odds of poorer school performance (as measured by participant self-report) increased as weekday DME increased, 15 and a follow-up longitudinal study in 2010 by the same investigators conducted to identify possible mechanisms for the impact of visual media use on adolescents' school performance demonstrated that the impact on school performance is partly owing to this displacement mechanism. 16 In 2010, a Kaiser Family Foundation study demonstrated that among the 21% of respondents who reported >16 hours of combined daily DME, nearly 50% also reported fair or poor grades compared with only 23% of children who are exposed to <3 hours daily. 24 The data from the current study support the notion that academic performance, measured here as frequency of homework completion, decreases with increasing DME. Furthermore, this study adds to the previous literature by demonstrating that children are also less likely to care about doing well in school, finish tasks that are started, or show interest and curiosity in learning new things with increasing daily DME.
Limitations
Although the sample size is robust with >64 000 valid observations and generalizable to noninstitutionalized US children, the NSCH is cross-sectional and the authors cannot make conclusions about the directionality of the relationship between DME and outcome measures. It is unclear if increasing DME results in the decrease in flourishing markers, or if children with inherently lower flourishing markers tend to subsequently have higher DME.
Furthermore, this study defines DME based on the amount of time that is not school related. The data do not reflect the quality or content of the media exposure. Digital media with educational or social components may have a different impact on children than media that does not involve these elements.
The landscape of DME has been changing rapidly, even since the NSCH survey data used here. As such, the increasing use of mobile digital media devices may have an impact on these flourishing markers that has not been identified within this dataset. Along these same lines, the NSCH survey does not parse out the number of hours that a child spends with each type of digital media device; thus, it is not possible to determine if there is a relationship between the particular type(s) of media devices used and the outcomes of interest.
Additionally, the outcomes and exposure are based on parental report, which may introduce recall and social desirability biases, and may not be an accurate reflection of the child's true behaviors. Also, parents may report ≤24 hours of daily DME if their child has access to a digital device at all times. Although the child may have the device, he or she may not be actively using it throughout that time; this possible overreporting of exposure may have impacted the relationships with the outcome variables.
Finally, the questionnaire only asked parents/caregivers about weekday DME and not weekend DME. It is likely that weekend DME is much higher than weekday exposure. It is unclear if the amount of time spent on weekdays as opposed to weekends has any impact on the outcomes of interest. DME, when measured in combined daily hours, is inversely associated with behaviors and attitudes that have been identified as markers of childhood flourishing in a dosedependent manner. Future studies should continue to work towards elucidating the complex relationship between total DME time in conjunction with the content of the media and how the interplay affects childhood flourishing. ■ Table III Values are OR (95% CI). *aORs controlled for age, sex, race, primary language spoken at home, poverty level, and highest maternal education level. †Test for trend for unadjusted and adjusted models P < .001. Values are OR (95% CI). *aORs controlled for sex, race, poverty level, primary language at home, and maternal education level. †aORs controlled for age, race, poverty level, primary language at home, and maternal education level. ‡aORs controlled for age, sex, race, primary language at home, and maternal education level. §Test for trend P < .015. ¶Test for trend P < .001.
